Calcium export by sodium-calcium exchange in bovine chromaffin cells.
Calcium efflux from bovine chromaffin cells in tissue culture has been examined after loading them with small amounts of Ca2+ by brief depolarization in media containing 20 mumol/l to 1 mmol/l Ca2+ and 45Ca2+ in trace amounts. In the presence of normal external Na+ and Ca2+ concentrations cells depolarized in media containing up to 200 mumol/l Ca2+ exported nearly 100% of their accumulated Ca2+ loads within 10 min and 20% within the first 5 s. In the absence of external Na+ and Ca2+ the proportion of a small (i.e., depolarization in 20 mumol/l calcium) Ca2+ load exported at any time point in the range to 10 min was approximately two thirds of the total efflux measured in their presence indicating that under these conditions the external Na+/Ca(2+)-dependent and Na+/Ca(2+)-independent mechanisms both contribute significantly to the export of calcium. At higher cellular loads of calcium (i.e., depolarization in 200 mumol/l to 1 mmol/l calcium) the Na+/Ca(2+)-dependent mechanism exported a progressively greater proportion of the accumulated Ca2+. Both sodium and calcium alone promoted a component of Ca2+ efflux; Ca2+ (i.e. calcium-calcium exchange) was as effective as Na+ (i.e. sodium-calcium exchange). The Km for Na+ stimulation of Ca(2+)-efflux (KNa) was approximately 65 mM. Increased external Mg2+ (from 1.2 to 10 mmol/l) increased the apparent KNa to 90 mM.(ABSTRACT TRUNCATED AT 250 WORDS)